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A prcc.isc test of the cquivalcmcc of’ inertia] mass and gravitational mass iti al)
orbiting spacecraft has bCf2Jl p]opmcd. Since. tl]c cquivalcncc principle is a
fundamental poslulatc used [)y 1 iins[cin in formulating the general thcoxy of
Jclat ivity, a prccisc test is of fundamcnt al illt c.rest. ‘J ‘hc usc of stl]~cl”c{)liclllc[itl~
diffcrcmt ial accclcromct  cm iJl calth 01 bit will allow irnprm’cnicnt in the

6 Such a mission is being pJoposcd to t]lc Nalicma]precision by a factor of 10.
ACJ”OJ12NlliCS  and Space A(l]llir]istlati{)jl,  and a similar but JHorc complex

Jnission is also bcin~ pmpmcd  to ihc 1 hlro]man Space AgcJKy.

A ]iqui(i hc]illm cJyogcll musl k used 10 Inainlain  the. Icmpcraturc  of t]lc. foul”
ac.cclc.l(~l]~ctcjs at 1.8 K. lhxausc  of the C.X(JCJNC  sensitivity of the
mcasutcJncIlt,  lhc gravitational noise c.duscd by tl]c motion  of the Iiqui(l
helium is of concern. It has lwcJt dctcrmillc.d Il]al tllc free surface of the
liquid helium JmJSl bc mai]ltaincd at Ic.ast 2S cm from the ccntcr of mass of
the accc.lcroJllctcrs.

It is ]) Jopcmcd to IJSC clcctmstalic  fo]ccs to prm~id~~~llc ncccssary control.
IMring the fint half of tl]c mission, tllc liqllid will confincxl to the ccntc.r of
Ihc cryostat; during the sccmd ha]f, it will I)c cmfincd to the oWsidc.  Since
tlIc. ac.cdcmmcfcrs  arc at the ccJIlcr of lhc cryostat, distance bc.twccli tk free
surfidcc and the accclcromclc.rs will bc at Illc maxinli7d.

“1’hc basic, principles have bum {lcJ]l[)]lstI:ttc.(1 by analysis and test in x<cro
gmvity aircraf[ flight. A fli~l]t systcm is ]1OW bc.inc designed. ‘1’JJC
rcquircmcnts imposccl by the cxpcrimcnl ard a description of this systcm anti
its cxpcdcc] pc.rforlilancc wiJJ bc J)rcsc.ntcd.
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